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ABSTRACT

Large dams, while instrumental in water storage, irrigation, and hydroelectric power
generation, often lead to significant environmental transformations. Remote sensing
technology offers an efficient means of assessing these impacts by providing continuous
spatial and temporal data over vast and inaccessible regions. This paper explores
methodologies for employing satellite imagery and geospatial analysis in Environmental
Impact Assessments (EIA) of large dams. It highlights case studies, evaluates pre- and
post-construction ecological changes, and discusses the integration of remote sensing in
long-term monitoring programs. Findings suggest that combining spectral analysis, land

cover mapping, and change detection techniques can enhance transparency, accuracy,

and efficiency in dam-related EIAs.
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INTRODUCTION

Large dams have been central to human development, providing water security, flood
control, and renewable energy. However, their construction often triggers a range of
environmental issues such as habitat loss, alteration of river ecosystems, deforestation,
and changes in sediment transport. Environmental Impact Assessment (EIA) serves as a
critical tool for identifying, predicting, and mitigating these effects. Remote sensing

provides spatially explicit, multi-temporal data, enabling better EIA implementation.

REMOTE SENSING FOR EIA OF DAMS

Remote sensing applications in dam-related EIAs include pre-construction baseline
mapping, post-construction monitoring, and long-term environmental tracking. Optical
sensors provide high-resolution imagery for vegetation and land cover assessments,
while radar sensors such as Sentinel-1 can monitor water extent changes even under
cloud cover. Time-series data help in evaluating seasonal and annual variations in the

reservoir and surrounding ecosystems.

METHODOLOGY

The remote sensing-based EIA methodology involves:
1. Data Acquisition — Gathering satellite imagery from platforms like Landsat, Sentinel,
or MODIS.
2. Preprocessing — Radiometric and geometric corrections to ensure data accuracy.
3. Classification — Land cover mapping using supervised or unsupervised classification
methods.

4. Change Detection — Identifying shifts in vegetation cover, water spread, and
urbanization.

5. Impact Analysis — Linking observed changes to dam construction and operation

phases.

CASE STUDIES
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In the Sardar Sarovar Dam project in India, Landsat time-series data revealed significant
loss of forest cover and expansion of water bodies post-construction. Similarly, in
China's Three Gorges Dam, remote sensing analysis identified large-scale changes in
sediment deposition patterns along the Yangtze River, affecting downstream aquatic

habitats.

BENEFITS OF REMOTE SENSING IN EIA

Remote sensing enables cost-effective, large-scale, and continuous monitoring, which is
essential for assessing the spatial extent of dam impacts. It minimizes field survey
requirements, improves objectivity, and provides historical data for retrospective

analyses.

CHALLENGES

Challenges include image resolution limitations for detecting small-scale ecological
changes, the need for specialized processing expertise, and difficulties in isolating dam-

related impacts from other environmental changes.

CONCLUSION

Integrating remote sensing into EIA frameworks for large dams significantly improves
the scope and accuracy of impact assessments. Future work should focus on
incorporating high-resolution satellite data, machine learning-based classification

techniques, and near-real-time monitoring systems to ensure sustainable dam

management.

EIA Parameter Remote Sensing Technique | Application Example

Forest Cover Change Multispectral classification | Monitoring deforestation

(Landsat/Sentinel-2) post-dam construction

Water Spread Analysis SAR imagery (Sentinel-1) Tracking reservoir
expansion during monsoon

Sediment Transport MODIS turbidity analysis Assessing downstream
siltation changes
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